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ABSTRACT 

The author *s stated purpose is to promote greater 
efforts to prevent the use of so much erroneous material in the 
schools under the name of science and physics. Two texts are chosen 
as examples, '*Modern Physics" 5th Edition by (Dull) Williams, 
Metcalfe, Trinklein, and Lefler, and the "Pathways in Science" series 
by Oxenhorn, Specific errors ace cited by page number and the 
corrections indicated. A reguest is made for more involvement on the 
part of physicists in correcting and preventing such errors in 
textbooks. (TS) 
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S@i?s 3 raJ, paoplQ hav© aslced ine £ov a copy of my talk, at the 
ftrmL\al Meeting of tiie American fissociation of Physios TeachetSs 

B’eiaruary 1, 3.971 in Hew York, 

1 liav^e therefore 5 put the raaterial that v,’as projected on 
the screen in written form. 






UJ 



School Te 3 rt: 3 . a Source of Mtslnt'ormatei.oii 

Mario Xosia 

IInl\?ersitY of Denver 




Physicists could increase their impact on science 
teaching Isy usirig their influsnee to see that Inadequate 
schooi hook-s are improved or not used, Som® co3.1ege 
teachers even lend their names and prestige as coauthors 
without taking any r©sponslbi3-ity for what is being written, 
-as will be obvious from some of the exaiEp.l®a presented,^ 

The book reviewers in our journals have the responsibility 
to be truthful and wa.rn against books that are full of mis- 
information , The school teacher a cannot b® eKpectad to_ 
correct the material presented in presuraably authoritative 
books. We can infoKHi the teachers and school administrators 
about poor books. Sdttors are often not aware of th® In- 
eptness of their writers. Fortunately, students will 
forget much of the mia informat ion and no permanent harm 
may resu3.t, K’everth®l®sa, it seems that mucph of the mis- 
inf orsaat ion is propagated f many books publish the same 
mistakes, and it is imllkeiy that they r® invent the same 
error®. How can students appreciate that science is a 
rational sntarprises that rsascning pays off, whan there 
Is no logical relation possible between incorrect or meaning- 
less statemesits? Are so maiiy students and tsaahera afraid 
of sciahce basaus® tha incorreiot presesitation defies 
reasoning'? CTo be putolishad in 



1 baliave wa ought to make greater efforts to prevent the 
usQ of so much erroneous material in the schools under th© nnms 
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of acianca and physics. 

Of CQurs©, this is not a new problem. The physics community 
has tried to do something about the teaching in the scho&la by 
getting deeply involved in the preparation of nmi curricula , 

That does not, hfwever, remove traditional teaching material or 
Other innovative programs which often are not guided by subject 
matter experts , 

■ -t - 
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I have chosesi prlinafftly tx-fo hooks as exami^les^ One is a 
very popular high school tsKt in its 5fh edition. Modern Phyaics 
toy CDullI WtlltaraSj MQtcalj?^ Trinklein and Laffer has a college 
physio ist as co-author, There is enough teralnpowsr, manpox-^er^ 
time and TOoney beht¥id such a book to produce a fairly accurate 
boblto 1 am convinced some of the authors kno’w better ^ but 
apparently they allow their names to be used without really 
taking any responsibility, Th® few examples that 1 will discuss 
are by no means exhaust iv©, and 1 am not the only one who finds 
faults, There are in preparatton Beveral quotations from this 
book by other contributors for the “Would you belt®ve , , 
column in The Physics Teacher, It is unfortunate that even 
book reviewers in our BhPT journals praise such a book as “an 
excellent text^'* “presenting a rigorous treatment of mechanics, ” 

(TFT 295 C1969}, 

The other examples will be taken from a series of psper 
back bDoks for slot? Isarnsrs In tjunior high schools, pathwaya in 
Selene® by Oxerahorn, The first book of this series, which is 
no better or worse than the others, was unfortunately described 
in a recent book review in The Physics Teacher as “The correct 
terms are used and the physics seems to toe accurate,” 

CTPT 8,, 411 C1970>, The £e%-j examples that will be dtseussed 
represent a very small fraction of the wrong and misleading 
statements In these books. These books present an excellent 
source of ideas for wrong ahoiees for multiple choice questions, 

I have invited some of the authors and publishers of these 
books and hope they are present to defend their books p explain 
why such errors seem unavoidablep and tell us how physicists 
can help, 

Apparently one of the problems is that the publishers are 
not even aware of th® shortcomings. They frequently have their 
own exparts and consul tants in whom they believe, and they 
resent the opinions of others. One publisher seemed surprised 
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■when some of the errors were caJ.led to his attention and wrote 
“perhaps we should have had the marmscrtpt read by physicist® 
as well^" and not on3,y by specialists in sclsncs education = 

The users and the bools, selectors In the school systems 
apparently are not aware of the many errors either, or they have 
found that more oorract books have other even more undesirable 
features e Therefore , It is up to the physicists to make every 
effort to have these books revised o,r reinoved. 

One can hope that tha children will forget the nonsense 
they have learned in. grade school, although X suspect that the 
symposium on Elementary Education at this meeting v/ill probabl- 
einphasise that that is the age where concepts and afctltuaes are 
being sstabl ished „ 

ht the high sahool., level it ts probably also true that much 
will be forgotten. There seeina to b® some ©vi^ence, however, 
that the mlsconcsptions college studsiits have ©re the same as 
the ones which these books promote. It is difficult to believe 
that each generatiori e£ students develops these misconceptions 
Inciependent ly . 

Physics is a rational siibjeat. How can we escpect the 
Btudents to think if the source material presants siich illogical 
and tncomprshanBibl©, inconsistent material. 

We often cite as one of the problems of physics teachliig 
the inadequate training of many tsacharfs who teach high school 
physics o Why then give them such impossible matarial? It is no 
wonder that teachers: and s tud ant s . bee oim® d iscour aged with physics. 
Under the ctrcumstancea they have to resort to mamortzing what 
is presented as facts because th® logical relations are obecurred 
by the prasentation. We cannot aspect to have a scji®nt if ically 
literate population if our ehildreii are brought up on such 
nonsens©. One should not encourags the students in their attitude 
that words don't mean anything anyway. 
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As you wil3. se®^, in addifeion to many careless mistakes 
whlcli a careful read'ar miglit l>e able to correct, tliar® are maziy 
real raisconcex:»t ions and poor logiCc 

X have concentrated in this prssentatton on Item© that occur^ 
in diagrams and short paragraplia but many more involved sections 
o£ Ettisrepresentat ions can be found.. 



BKamples « 

“The path taken by an Indepandent M pole in a Kiagnetic field 
is aalled a line of CM™473*| , This ignores tha fact that 

an object already in rao&ion will, due to its momentum. In ganerai 
not follottf a path given toy the direction of the force „ 

A similar error is made in describing the frictional fore® 

, (rsj™ «*3 ) 

as "opposite to the force producing » . » motion,"" 

Sliding friction is opposite to the velocity no matter what other 
forces are acting. 



<2arels.ss instruction to the drafteinan and poor proofreading 
account for describing the ©lectromagnet in a mess spectrograph 
as a charged coil (to match the d-sscription of the chauged 

deflect ton plates I » 



The conservatiori law of moment wci is stated asi "The total 
momentum of the system is sero” instead of coiistant, x^ithout any 
refarence to the center of mass system (M— 666| , 

Similartly the consarvation law of leptons is stated that 
“tba -teffi® ofi tSi@ lepton number is ^ero on each side, of 

th® equation" CM-666) which should be stated as "the sama," 

in discussing the. efficiency of a Carnot angin® the authors 
eonfus® the heat suppl tad "during an taothermal escparialon with 
the internal energy at that temperature end use thia as an 
arguE^nt to sat the heat gproportional to the tsiftperature CM«214i, 

in discuss tng tha relativistic limitation of a cyclotron, 
it is stated "This ineresSiSed mass s lows down the particles," 
confasing a smaller acceleration with a «3eceleratipn - a decrease 

* Jleferences are to page nvinibar, Ms Modern ghys ics by J.S, Williams, 
me, Metcalf®? F.E, Tr inkle in, R.w^T^iller Cc ,Dull| . SJolt, 

Rinehart and Winston^ Inc o 19SS, 
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of speeds CM-5891 (Possttoly 'they mean decreas® of angular 
^aiocltiys 'but that should he expressed more clearly®]) 

Quantities of differeiit nature are compared In stating that 
"the force of gravitational attraction Con a large drop of mercury 
on a fiat surfac«| is greater than the surface tension" CM— 191) . 

A water surface in a capillary is shown in an unintelligible 
way. Cm— 191| . 

The action of a magnifying glass is illustrated with v^hat 
appears to Is© a partial ray diagraKif showing the itriage on the 
wrong side of the lens CP-3-1361 

A eon vex lens is shown to make a parallel beam of light 
diverging^ but it still corrects for the farsighted dy^ (■’?-3-l34| . 

A diagram to show "how images are formed" by means of mirrors 
shows lines that might ba light rays, but they show no change in 
direction at the mirror although they are obviously not normal 
to the mirror surface (p— 3— 120| . 

The center of mass of a truck is shown repeatedly at the 
top of the load in the truck no matter how much the truck is 
loaded C^“2-66| . 

A diagram of a loudspeaker shows th® paper corf.© filled tvith 
carbon graliiS (to match the mlcrophona?| C&-3-70]) . 

The socket for a light bulb is shown in a way so as to 
cause a short circuit, and a choke is Inserted in a light circuit 
for no apparent reason C^”3~2.57| . 

Xn describing that a heavier weight lifts a smaller weight 
by means of a string passing over a pulley fastened to the 
cailing, the transfer of potential energy from one to the other 
is attributed to kinetic energy C^“2-34| » 



Keferences to volume and page number 

Pathways in science by J. M, Oxenhorn C«;tal.} Cslobe Book 
Co. 1968-19W- 
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Peeuliar qualifications are introduesd In ul:ie consa^vst ion law 
o£ energy toy stating that ^'Energy can neither toe araat®u nor 
destroyed toy eigeryday ffifsana” and that ““the total amnunt of the 
■world “s energy remains almost the saine„" CP“2-39| 

The distinction of potential energy and kinati <3 energy seems 
to take the form that one is “’wai-ting*’ and the otheir '“does the 
real worko“" CF—2-30K and on© wonders how a flywheel inight enter 
the discuss ion a 

There are eases of inconsistent current direetioria CP“i-93i 
and ^■a’rong direct ions of the »agn®'tic fl®W arounS a«arjf^|iits 
CF«1~92| and inconsistent use of the marking of mag/iiet needles 
in compassaa Ctolsclc ~ north?|i CS'“l“76i = Three dimejisiOnal 
magnets have only two dimensional fields 76) . 

It is claimed that the pole near the geographic north pole 
is a magnetic north pole CP~1“S0) = 

Xn an experiment to axplaln the affect of using two dry 
cells instead of ona on the strength of an electrom#giiat ,, the 
length of the magna-t and the nurotoar of tarns are ohgngcad 
simultaneously, and the magnet is shows as having its Qr©afcsst 
S'trength at the center C?-i«94|i , 

Wa are eflcpae-ting too yauch if w« leave it to th# teachers to 
racognis© and correct the arrors, E Imow that X fr#qh®Sitly do 
not take the time toocause it interrupta the discussion and seems 
to put the ffiiaphasis on peripharal toptca^ Xn addition;f at the 
lo%jer grades we canaot esspect the teacher,, who has to he an 
Qsfpert in so many area.®, to to© suff iciesitly famtltsr with th® 
subject matter to contradiat the teKfctooolc author it l#a, 

S.lnce consumer legislation has not advanced to the stag© 
where one could sue authors araS putolishers or scliool system 
using such booka^ for mslpractiee, it is up to ue to tell 
teachers and sc ienca. supervisors that wa do not appi'ov® of the 




7 



use of such books and to publicise wheneirer possible the short" 
cotaings of these texts. Maybe v;e can offer our services as 
consultants to publishers and take the responsibility seriously . 
X would like to invite you to contribute to the "Would you 
belle ve , , column by sending in, with or without comments, 

error quotations froia textbooks. 

Discuss ion 

Xt was pointed out that the physics discussed in F.arth 
Science texts is even more erroneous than what is found in 
physics texts. 

One of the coauthors of Modern Physics expressed his 
appreciation for having errors pointed out before the new 
edition goes Into print. 











